Application No. 1 0/082,059 

Reply to final Office Action of August 6^ 2003 

REMARKS/ARGUMENTS 
Claims 6-25 are active in the case. 

The Examiner's allowance of Claims 10, 11, and 19-25 is appreciated. 

Claim 12 has been amended to delete the phrase "the a=0 and". No new matter has 
been added into the amended claim. 

The rejection of Claim 6 under 35 U.S.C. § 1 12, second paragraph, as being indefinite 
for lacking antecedent basis for "a=0" is traversed. 

It appears that the Examiner intended to refer to Claim 12, which contains the above 
limitation. With the cancellation of the above phrase firom Claim 12 this rejection is now 
moot. 

The rejection of Claims 6-9 and 12-18 under 35 U.S.C. § 103(a) as unpatentable over 
103(a) as unpatentable over Yu is traversed. 

Yu discloses a polyether macromer having a styryl group and a hydroxy group at the 
terminal positions. Polymerization to form the polyether macromer is disclosed in Yu as 
being carried out with the use of specific acid catalysts to produce polyether macromers with 
a molecular number up to about 10,000 (see column 5, lines 20-56). 

Therefore, the conventional catalyst employed by Yu could not possibly produce a 
polymerization degree of 150 or more on the average, as claimed in Claim 6. To support this 
argument Applicants submit for the Examiner's consideration the attached publication. 
Polymer Chemistry 17, 179, pages 175-182 (1960) and a translation thereof It is clear from 
the results set forth in Table 3 of the publication that acidic catalysts like those of Yu, 
specifically including tin tetrachloride and a borontrifluoride ether complex, which are set 
forth in Yu in column 5, fines 48-49, cannot produce a polymerization degree of 150 or more 
on the average. Therefore, since Yu fails to disclose a process which will produce a 
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polyether having the high degree of polymerization of the present claims, Yu fails to teach or 
suggest the claimed invention and the claims distinguish over the reference. 

It is submitted that Claims 6-25 are allowable and such action is respectfully 
requested. 



Respectfully submitted. 
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Studies on the Surface Active Derivatives of 
Glycidyl- and Glyceryl-Ethers \ 

II; Preparation of Nonionics of Block .Copolymer Type 
from. Alkyl Glycidyl Ethers 

By Tsunehiko Kuwamura* 

For the purpose of obtaining low-foamablc nonionics, preparation of block copolymers " 
having next general formula was investigated, 

H0(CHaCHjO)5-(CHCH5O)j-(CH,CHa0)sH ' ' 

CHjOR 

By polymerization of glycidyl alkyl'(ethyl^odccyI) ethers with alkali or acidic catalysts, the 
lower polymers (/^„: 4--'30) (I) hydrophobic were obtained. Poly additions, of ethylene oxide 
to (I) of lower" moL wt " (< 2500) \ gave easily soluble or dispersible in water, considerably 
surface active products (II). (EC) are comparable to propylene oxidc-ethylene oxide copolymer 
in the low foamability. When (I) are higher *moI. wL (>2500--3000) and contain longer 
alkyl side chain(amyl-^dodecylX solubility and surface activity of the obtained products (III) 
are generally poor, irrespectively contents of polyoxyethylene. However, (IH) remarkably 
swell in water. 



* Faculty of Engineering, Gunma Univcraity (Tenjincho, Kiryu, Gunma) 




Polymer Chemistry 17, 179(1960) 

[37] STUDIES ON SURFACE ACTIVE AGENTS COMPRISING GLYCIDYL ETHER 

AND GLYCERIL ETHER AS INTERMEDIATES 
II SYNTHESIS OF BLOCK POLYMER TYPE NONIONIC SURFACE ACTIVE 
AGENTS FROM ALKYLGLYCIDYL ETHERS 

By Tsunehiko KAWAMURA 
Date of acceptance: Oct. 19, 1959 

Abstract: C2.12 alkylglycidyl ethers were polymerized by alkali 
or acidic catalysts to obtain lower polymers with an average 
polymerization degree of 4 to 30. In order to obtain low- 
foaming nonionic active agents, successive addition of ethylene 
oxide to these lower polymers was carried out to synthesize 
block polymers mainly comprising polyglycidyl ethers having the 
following formula as hydrophobic bases: HO(CH2CH2)y- 
[CH(CH20R) CH2O] ^- (CH2CH2O) ^H. Among block polymers having 
polyoxy ethylene contents of 55% or higher, those which contain 
hydrophobic bases with molecular weights of 2,500 or lower and 
consisting of relatively short chains of the side chain alkyls 
were, in general, well dissolved or dispersed in water and had 
considerably high surface tension- lowering capability and 
showed foamability as low as that of propylene oxide-ethylene 
oxide-based active agents. In the case of hydrophobic bases 
consisting of long alkyl chains and having molecular weight of 
2, 500 to 3, 000 or higher, even ethylene oxide additive polymers 
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were insufficient in the water- solubility as well as surface 
active properties, however, they were remarkably swollen in 
water . 

1- Introduction 

With respect to block polymer type nonionic active agents , 
Vaughn, et al . , have already reported studies^* on products 
comprising polypropylene oxide as a hydrophobic base and 
polyoxy ethylene as a hydrophilic group and as innovative active 
agents with low formability, such products have been 
commercialized- Furukawa, et 3l1 have reported that 
although water-soluble block polymers were obtained from phenyl 
glycidyl ether polymers and ethylene oxide, they were poor in 
the surface activity- So far, derivatives from alkylglycidyl 
ethers (hereinafter, abbreviated as AGE) have not been reported 
yet. Separately from the studies by Vaughn, et al - , based on 
investigations on polymerization of epoxy compounds performed 
before, the author found that polymers of ethylGE are 
water- insoluble even though they have low polymerization 
degrees and give water-soluble substances with relatively high 
surface activity by successively adding ethylene oxide thereto 
and that AGE polymers can be used as hydrophobic bases of surface 
active agents - 

On the other hand, although AGE is scarcely produced and 
utilized industrially presently, it can relatively easily be 
obtained from aliphatic alcohols and epichlorohydrine and its 
applications may be wide as described in the previous report^^ - 
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Here, in a series of studies on use application of AGE to active 
agents, in order to find the relations of the structure 
(particularly, the polymerization degree of a hydrophobic 
group-based main chain, the alkyl side chain length) of block 
polymers derived from AGE and a variety of properties, it has 
been tried to polymerize several kinds of AGE and obtain 
ethylene oxide adducts from them and their water-solubility and 
surface activity are roughly investigated. 
2. Experiments and Results 
2.1 AGE polymerization 

AGE used for polymerization were all synthesized by the 
method described in the previous report^^ and their types and 
properties are shown in Table 1 . 
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Table 1 Properties of raw material alkylglycidyl ethers 
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15.6 


0.9302 


1.4035 
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74 ^ 75/26 
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12.3 


0.9041 


1.4198 




72 ^ 73/14 


10.9 


11.1 


0.8987 


1.4200 


2-ethylhexyl 


89.5 - 90.5/2 


8.38 


8.51 


0.8862 


1.4305 


n-CgHn- 


140 141.5/30 


8.45 


8.51 


0.8787 


1.4301 


n-Ct2H25~^'^ 


119 120/1.2 


6.44 


6.61 


0.8688 


1.4391 



*1 Ether-HCI method/glacial acetic acid-HBr method were employed (reference to the previous report) 
*2 melting point 1 1.8°C to 12.3°C (corrected value) 



Although there are reports 2) , 4) of phenylGE, no report 
AGE cannot be found, the synthesis was carried out as follows 
using alkaline catalysts and acidic catalysts such as 
dehydrated tin tetrachloride, boron trifluoride, which are 
commonly used for polymerization of epoxy compounds. 
2.1.1 Polymerization by alkaline catalyst 
a. Normal pressure/no- stirring method: 
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A monomer mixed with 2 to 5% KOH powder was heated in a 
flask equipped with a refluxing cooling apparatus and 
moisture-prevention tube in an oil bath. Intense reaction was 
caused around 100°C and being accompanied with considerable 
reaction heat generation, the contents were turned to be 
yellowish brown or blackish brown and became viscous . Further, 
heating was continued for a long time to complete the reaction 
when no viscosity increase was observed. In this method, 
especially in case that the purity of the raw materials was high, 
the temperature at the time of starting the reaction was 
difficult to control. 

b. Normal pressure/titration/stirring method 

A small amount (1/5 or less of the total amount to be used) 
of a monomer and KOH powder were put in a three -mouth flask 
equipped with a moisture-prevention tube, a stirrer, a 
titration funnel, and a thermometer and gradually heated while 
being stirred. When heat generation starts, a heating bath was 
removed and the rest of the monomer is considerably gradually 
dropwise added (for about 1 hour or longer) and the content 
temperature was kept constant. By the method, temperature was 
controllable for long chains or butyl or higher. 

c. Sealed tube method 

A monomer and a catalyst were put in a sealed tube and 
heated in an oil bath for a long duration at a constant 
temperature and periodically fiercely shaken to disperse the 
precipitated catalyst . 

Polymers obtained by the above-mentioned alkaline 



5 



catalyst methods all showed blackish brown, however, they were 
turned to be pale yellow or pale blown with extremely slight 
loss (2% or less) by decoloration reciprocally using activated 
kaolin and activated carbon in a benzene solution alternately. 
The average polymerization degrees of the refined polymers were 
measured by a freezing point depression method (in benzene) , 
Rast method, and an OH% measurement method^*, these methods 
showed generally the same results. The above results are shown 
in Table 2 . 
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Main experiment results of the Table are as follows: (1) 
tertiary amine base such as triethylamine was not found having 
a catalytic effect and in this point, it is different from the 
case of ethylene oxide polymerization: (2) to obtain polymers 
with low polymerization degrees, reactions under normal 
pressure were suitable and particularly, the method (b) gives 
low polymers at high yield in a short time by polymerization 
at relatively high temperatures: (3) the sealed tube method was 
suitable for obtaining polymers with relatively high 
polymerization degrees and in such cases, it took longer time 
as the reaction temperature was lower, however higher polymers 
could be obtained : (4) in general, difference in polymerization 
depending on the length of the alkyl group was not significantly 
observed, however, only in the case of 2-ethylhexyl monomer, 
the monomer was recovered quantitatively any time although the 
sealed tube polymerization was carried out three times using 
the fresh KOH powder catalyst: and (5) in general, it took long 
time for polymerization using the KOH powder catalyst, however, 
proper selection of the polymerization conditions made it 
possible to obtain polymers with average polymerization degrees 
of 4 to 30 from various monomers at high yields, 
2.1.2 Polymerization by acidic catalyst 

a. A monomer was put in a test tube equipped with a moisture 
prevention tube and cooled to 0°C or lower. Small amount of 
dehydrated ligroin containing 1 to 10% of dehydrated tin 
tetrachloride was further added and the mixture was kept still. 

b. A monomer, a dehydrated solvent with the same amount or more 
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of that of the monomer, and an ampoule enclosing a catalyst in 
an amount of 1 to 5% to the monomer were put in a three -mouth 
flask equipped with a thermometer, a titration funnel, a 
moisture prevention tube, and a stirrer and the stirrer was 
rotated so as to break the ampoule and disperse the catalyst. 
The contents were cooled to -10°C to -SC'C and then added dropwise 
while the temperature of the monomer being carefully kept at 
5°C or lower. After that, the mixture was continuously stirred 
for a while around 0°C. 

c. A catalyst solvent was added to a monomer at approximately 
same ratio as that in the case of a. and heated in a sealed tube 
to SO^'C to 100°C. 

The products obtained by these methods were dissolved in 
ethers and shaken with an aqueous high concentration (10% or 
higher) of NaOH solution to decompose the catalysts (if a low 
concentration alkali was used, emulsif ication took place to 
make ether layer separation difficult) and two- liquid-phase 
layers were separated. The ether layers were washed with water 
and dried, then the solvent was removed by distillation to 
obtain polymers. The reaction results are shown in Table 3 in 
a lump . 
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The experiment results are summarized as follows. 
According to these methods, although the yields and the 
polymerization degrees were relatively low in general as 
compared with those in the case of alkaline catalyst methods, 
coloration of the polymers was considerably scarce and 
decoloration process was not required. Further, the time took 
for the reactions was short. The average polymerization 
degrees of polymers obtained by using BF3 (03115)20 as a catalyst 
differed depending on the measurement methods and OH% methods 
give about 2 -times as high as that of the freezing point 
depression method. It is supposedly attributed to a catalyst 
fragment (ethyl group) bonded to a polymer terminals^* . Also 
in the case of using dehydrated tin tetrachloride as a catalyst, 
the measured values of the polymerization degrees by OH% 
measurement method tended to be high, however, the difference 
was not significant. 

Polymers obtained by both catalyst methods were all 
water-insoluble and easily dissolved in benzene, pyridine, an 
ether, and dioxane and lower polymers or polymers with long 
chain alkyl groups were easy to be dissolved in an alcohol, 
acetone and the like, however, many of other polymers were 
hardly soluble when cooled. The viscosity of the polymers was 
generally high and seemed to have low temperature dependency. 
The viscosity of the polymers having higher side chain alkyl 
groups tended to be decreased slightly more at the same 
temperature . 
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2.2. Ethylene oxide addition to AGE polymer 

2.2.1 Reaction method and progress 

The reaction method was an ethylene oxide blowing method'* 
using a potassium hydroxide powder as a catalyst under normal 
pressure. Prior to the reaction, the apparatus was evacuated 
with N2 gas or argon gas. In the case of AGE polymers with 
relatively low.molecular weights, ethylene oxide absorption was 
smooth and prescribed reaction increase amount could be 
obtained in 4 to 8 hours. However, in the case of AGE polymers 
with high molecular weight or having long chain alkyl groups, 
generally the absorption was not smooth and in many cases, 
relatively long duration was required, supposedly attributed 
to low viscosity of the reaction systems and low concentration 
of the terminal hydroxy 1 groups . 

2.2.2 reaction results (of mainly water-soluble products) 
Besides polyAGE type block polymers, ethylene oxide 

addition to n-dodecanol and polypropylene oxide (product of Dow 
Chem. Co., colorless viscous liquid, MWn: 1,120) with high 
purity as comparative substances was carried out in the same 
manner to synthesize samples. The reaction results are shown 
in Table 4 in a lump. 
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Although it is not shown, according to the results of the 
molecular weight measurement of the products by numerical 
values, values generally higher than the raw material polymers 
and rather lower than the values calculated based on the 
reaction increase were obtained. Particularly, in the case of 
raw material polymers with high molecular weights, such 
tendency was significant and therefore, the amounts of 
byproducts such as polyglycols not bonded with the hydrophobic 
bases were supposed to be relatively higher than the cases of 
general nonionic active agents. However, no water-soluble or 
dispersible product could be obtained by simply mixing and 
heating AGE polymers and polyglycol . The reaction products 
were supposed to be, as expected, polymers of mainly containing 
at least block polymers bonded with polyglycol chains to a 
certain extent. The results of Table 4 can be summarized as 
follows: (1) in the case of 2,000 or lower molecular weight of 
a hydrophobic base and 55 to 60% ethylene oxide addition amount, 
common water-soluble or highly dispersible products could be 
obtained, however, if the hydrophobic base had a high molecular 
weight, even a high ethylene oxide addition product was scarcely 
dispersible or hardly soluble. However, as A-20B (40) shown 
in Table, even the hardly- soluble product obtained by addition 
of ethylene oxide to the polymer hydrophobic base to a low 
addition degree had a property of being swollen gradually in 
water and it shows a possibility of its application to a 
protection colloid for emulsion dispersion depending on the 
conditions: (2) also, with respect to an ethylene oxide addition 
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product of hydrophobic base with a molecular weight of 2,000 
or lower and approximately the same ethylene oxide addition 
degree, those having longer alkyl groups as the side chains 
tended to show decreased water- solubility showing that the 
hydrophobic property of the AGE polymers considerably depended 
on not only the polymerization degree but also the alkyl chain 
length. Accordingly, the water- solubility of these block 
polymers was supposedly regulated by the molecular weight, the 
alkyl chain length, and the ethylene oxide chain length rather 
than the hydrophobic base polymerization degree: and (3) in the 
case of polymerization of raw material polymers, the water- 
solubility of the final products was not so affected by whether 
an alkaline or acidic catalyst was used. 
2.3 Property of aqueous block polymer solution 
2.3.1 Cloud point and viscosity 

Water-soluble products showed relatively sharp cloud 
points just like common nonionic active agents. Some measured 
value examples are shown in Table 5. 
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Table 5 Cloud point of aqueous block polymer solution 



Concentration(%) 
Synthesis No. 


Cloud point CO 


3 


1 


0.5 


S-12 (61) 


46.8 


48,0 


49.7 


P-20 (55) 


77.1 


76.0 


75.4 


E-8B (76) 


86.2 


83.8 




E-13B (59) 


94.1 


94.2 


95.2 



There was no regular relation of the cloud points with 
the concentrations or estimated HLB values and in the case of 
a block polymer type nonionic active agent, distributions of 
the hydrophilic group length and the polymerization degree of 
a hydrophobic base were observed and besides, the amount of 
polyglycol, a byproduct, was high and therefore, the production 
amount was not stabilized and in such a manner, the factors 
relevant to the cloud point were extremely complicated to make 
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it difficult to use the cloud point as a characteristic value . 

With respect to some samples dissolved in transparent 
state in water, the viscosities of aqueous diluted solutions 
with 5 g/100 cc or lower concentration were measured in a 
thermostat at 25 ± 0 . 05°C using an Ostwald viscometer (flow down 
duration of distilled water 200 to 300 sec) . The relation 
between the concentration and the Reduced Viscosity {r]/C) is 
shown in Fig . 1 • 



Since the purities of samples were unclear, I should 
refrain from discussions stepped in too far, however, the 
measurement results made it clear as follows: the viscosity- 
behavior of a common nonionic active agent (having a long chain 
hydrophilic group only in one terminal of a hydrophobic group) 
just like 8-12(61) in a low concentration range of 0.5 g/100 
cc or lower was different from that of a block polymer. That 
is, in the relation curve of the former was supposed to have 
the maximum value probably in the concentration of 0.1 g/100 
cc or lower (in this concentration or lower, the measurement 
precision is doubtful and therefore it is not illustrated) , 
meanwhile such a tendency could not be observed in the curve 
of the latter. However, both had clear f lexal points in certain 
concentrations in the range of 1.0 g/100 cc or lower and the 
concentration at the flexal points were approximately 
corresponding to the flexal points of the surface tensibn- 
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concentration curves shown below, and therefore, the viscosity 
behavior of an aqueous solution of a block polymer type active 
agent was supposed to be relevant to the production of a micellar 
agglomerates and the agglomerate formation was assumed to be 
in the form of a string ball -like shape similar to the random 
coil from the initial stage of the production as compared with 
the common nonionic active agent (S-12 (61) ) . In the 
concentration in the side higher than the flexal point, the 
specific viscosity seemed to depend on mainly the magnitude of 
the molecular weight of a hydrophobic base. 
2.3.2 Surface tension 

Using a Du Nouy type tensiometer, the surface tension was 
measured at temperatures of 27®C to 29°C. At first, the 
comparison between a standard type sample and a representative 
example (E-13B(59) of AGE- type block polymers was shown in Fig. 
2 . 



As compared with that of a polyglycol monoalkyl ether such 
as S-12 (61), the surface tension decrease of a block polymer 
type active agent was slightly low, however, in the case of AGE 
polymers, the surface tension decrease was better than that of 
propylene oxide polymers and particularly, since the flexal 
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point in the surface tension-concentration curve, that is, 
assumed cmc concentration was low, the rather high surface 
activity was shown with a relatively low concentration. 

Fig. 3 shows the comparison of samples of AGE block 
polymers comprising hydrophobic bases with molecular weight of 
2000 or lower (soluble or highly dispersible products) and 
having different length of the alkyl chains as side chains among 
AGE block polymers. 



Although not so significant difference was observed among 
those comprising alkyl groups from ethyl to dodecyl as side 
chains, those comprising longer alkyl chain length tended to 
be slightly excellent in the surface tension-decreasing 
capability. 

Next, the effect of the molecular weight of a hydrophobic 
base on the surface activity of a block polymer is shown in Fig . 
4 . 



Samples used were poor in water- solubility and could be 
subjected to the measurement only with extremely low 



concentration, however, it could be said that the excessive 
increase (2,500 or higher) in the molecular weight of the 
hydrophobic base considerably decreased the surface activity. 
Based on the investigations on the difference in the surface 
activities of monomers and polymers with respect to allyl ester 
salts of a-sulfofatty acids, Bistline®* , et al . , confirmed that 
polymers (polymerization degrees about /O ) were considerably 
inferior in the surface tension decreasing-capability, 
swelling property, and washing power but relatively excellent 
in the emulsif ication and dispersion capability. The types of 
those active agents are slightly different from those of the 
block polymers of this study and it is therefore controversial 
to make discussions from the same viewpoint, however, these 
results are supposed to imply that even with respect to soluble 
active agents, if hydrophilic-Lyophilic balance is well kept, 
the molecular weights of compounds having significant surface 
activity are limited and if molecular weights are beyond the 
limit, the properties of such compounds may be shifted to the 
properties like polymer-protection colloids. 
2.3.2 Foamability 

Using a 0.6 L Stay bell type flask, 40 cc of each 

sample liquid was shaken to carry out foaming under the 
following conditions, and the foaming surface and the liquild 
surface were observed: temperature: 30±1^C, sample 
concentration: 0.25, 0.05%, after kept for 15 minutes in a 
thermostat, the flask containing the sample liquid was taken 
out and shaken up and down 100 times for 1 minute and turned 
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back to the thermostat and that time was set to be time 0. The 
foaming surface and the liquid surface were read after 1, 3, 
5, and 10 minutes. 

Display of the results: according to the handling^^ of 
Nakagawa, the measurement results were processed. The results 
are shown in Table 6 . 

Foaming coefficient (FC) = foaming volume x foaming liquid 
amount 

Specific foaming volume (FV) = foaming volume/ foaming liquid 
amount 

Deforming ratio (DFC,.) = (FC^ - FCt)100/FCt- 
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Table 6 Foamability of aqueous block polymer solution 




*1 (a) the number value in the parentheses shows the actual foaming volume (cc) 
*2 purely synthesized sample 
♦3 commercialized product 
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It was confirmed that block polymer type samples all had 
considerably low foaming coefficients, relatively low specific 
foaming volumes, inferior sustainabili ty of the foams as 
compared with other common standard type active agents and as 
a whole, they has scarce foamability. On the other hand, with 
respect to the AGE type block polymers, although those having 
long length of alkyl chains as side chains tended to have 
slightly low foamability, samples with long chains of octyl or 
higher alkyl groups were dispersible in water and therefore, 
the direct comparison between both types of the samples is more 
or less controversial. 
2.3.4 Swelling property to cotton 

Measurement was carried out at 40°C by a half -amount 
disk- forced precipitation method^*** of cotton canvas (No. 6) . 
The measurement results are shown in Table 7 . The block polymer 
type samples were found all inferior in the swelling property 
as compared with the standard sample with a low molecular weight 
and particularly the AGE type block polymers with higher alkyl 
groups as side chains showed such tendency more considerably. 
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Table 7 Swelling force (40°C) of block polymer 



Sample 


Precipitation time (sec) 


0.5% 


0.25% 


0.1% 


0.05% 


0.025 


n-CijHjjOSOaNa- 


5.3 


8.6 


36.2 


126 


Not precipitated 


S-12 (61) 


4.0 


5.2 


13.2 


25.2 


73.5 


P-20 (55) 


28 


87 


315 


Not precipitated 




E-8 B (76) 


144 


354 


Not precipitated 






E-13 B (59) 


31.4 


74,0 


221 


Not precipitated 




B-6A (57) 


460 


Not precipitated 








0-7A (64) 


840 


Not precipitated 








D-4A (74) 


•* 

Not precipitated 











* Those which were not precipitated in 20 minutes. 
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3. Conclusion 

With respect to all of the block polymers described in 
this report, the polymerization degree distribution of the 
hydrophobic bases and added polyoxyethylenes was not made clear 
and further, the respective samples were supposed to contain 
the polyglycols (particularly ethylene oxide adducts to a 
higher extent contain more) , byproducts with not-specified 
polymerization degree. It is desirable to make discussion on 
the polymer properties while making such points clear, however, 
it is accompanied with experimental difficulty. With respect 
to removal of the polyglycols, some methods have been reported 
already^^*' and the author has been investigating and has not 
found any method satisfactory for the cases of the study 
(particularly a method for removing polyglycols with high 
polymerization degrees) yet. However, when properties of the 
samples from which polyglycols were removed to a certain extent 
by a salt water washing method^^^ and to which Carbowax (Pr|: 27, 
90) was added up to 3 0% were compared with those of their raw 
materials, there were more or less changes, however, the changes 
were not so significantly observed. As a conclusion, this 
report describes that block copolymer type nonionic active 
agents having properties approximately similar to those of 
polypropylene oxide type ones can be obtained using AGE polymers 
as hydrophobic bases and describes the qualitative tendency 
with respect to the some properties of the active agents and 
the correlations with the average molecular weights of the 
hydrophobic bases and the length of the alkyl side chains. 
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Fig. 1 Viscosity of aqueous diluted solution of block polymer 
(25 ± 0.05*C) 
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comparison between AGE- type block polymers and standard type 
nonionic active agent 



Fig. 2 Surface tension-concentration curve {27'*C to 29**C) 
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Fig. 3 Surface tension- concentration curve (27"*C to 29°C) of 
soluble block polymers with different length of alkyl chains 
^.s side chains 




0-/ 



.0.0 a 0.0 4 . 0.0 s . 0.08 

4 surface tension-concentration curve (270c . o 
weights ^"^^^ molecular 



